ÁC 4 HO 4 À [systematic name: N,N-dibutylbenzenaminium 2-hydroxy-3,4-dioxocyclobut-1-en-1-olate], is composed of a protonated N,N-dibutylaniline cation with a hydrogen squarate monoanion (common names). The disparate bond lengths within the squarate anion suggest delocalization of the negative charge over only part of the squarate moiety. In the crystal, the squarate anions are linked by pairs of O-HÁ Á ÁO hydrogen bonds, forming inversion dimers with an R 2 2 (10) ring motif. The dimers are linked to the cations on either side by N-HÁ Á ÁO hydrogen bonds, and weak C-HÁ Á ÁO hydrogen bonds. These cation-anion-anion-cation units are linked by further C-HÁ Á ÁO hydrogen bonds, forming layers parallel to (102).
.
In the crystal, two unique intermolecular hydrogen bonds are present (Fig. 3 , Table 1 ). The alcohol moiety (O2-H2) acts as a donor with an inversion-related hydrogen squarate O3 atom at (Àx, Ày + 1, Àz + 2) as the acceptor. The inversion-related hydrogen squarate anions form an inversion dimer with an R 2 2 (10) ring motif. The protonated amine moiety (N1-H1) acts as a donor in a hydrogen bond with the acceptor O1 of the hydrogen squarate anion. Hence, the dimers are linked to the cations on either side by N-HÁ Á ÁO hydrogen bonds (Fig. 3) , and weak C15-H15AÁ Á ÁO4 hydrogen bonds (Table 1) . These cation-anion-anion-cation units are linked by C9-H9Á Á ÁO1
ii hydrogen bonds, forming layers parallel to plane (102); see Table 1 and Fig. 4 .
While numerous other protonated amine salts of hydrogen squarate have been reported, only a few involve a cation with no other hydrogen-bond donors or acceptors, only the hydrogen squarate anion and no solvent. Examples include 4-phenylpyridinium hydrogen squarate (Kolev et al., 2004) and 2-methylpyridinium hydrogen squarate (Korkmaz & Bulut, 2014) , which have a similar hydrogen-bonding pattern with the R 2 2 (10) motif and capping N-H donors/squarate oxygen Table 1 ). Minor disorder component atoms (C15 0 -C18 0 and attached H atoms) have been omitted for clarity [symmetry code: (i) Àx, Ày + 1, Àz + 2]. Table 1 Hydrogen-bond geometry (Å ,  ) . 
Figure 1
A view of the molecular structure of the title salt, showing the atom labeling. Displacement ellipsoid are drawn at the 50% probability level.
Minor disorder component atoms have been omitted for clarity.
Figure 4
A view along the c axis of the crystal packing of the title salt. The hydrogen bonds are shown as dashed lines (see Table 1 ). (Modec, 2015) pack with a C 1 1 (5) chain motif of hydrogen squarate anions with dimer D 1 1 (2) motifs on the periphery of the hydrogen-bonded chains of hydrogen squarate anions. A more complex R 4 4 (2) tetramer hydrogenbonded ring motif is found in the structure of 1,2,3,4-tetrahydroisoquinolinium hydrogen squarate (Kolev et al., 2007) .
Synthesis and crystallization
Under an argon atmosphere, squaric acid (1.5 g, 13.5 mmol) and N,N-dibutylanaline (6 ml, 26 mmol) were dissolved in a mixture of toluene (20 ml) and 1-butanol (20 ml). The reaction mixture was heated at 353 K with constant stirring for 8 h. During this time period, the solution turned a golden brown color. About 35 ml of azeotropic distillate was collected using a short path distillation setup with multiple flask take-off. The solution was purged with Ar and left to cool to rt (15 h). The solution was then reheated using an oil bath at 388 K for 6 h then allowed to cool to rt and stirred for 48 h under Ar. No additional color change was observed. Crystals grown from the reaction mixture were removed from the mother liquor three days after heating. The crystals were washed with 15 ml of hexanes, collected by vacuum filtration and stored in a vial at rt (yield 2.92 g, 9.2 mmol, 70% 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Positional disorder was modeled in one of the butyl groups over two conformations (C15-C18: C15 0 -C18 0 ), which have a refined occupancy ratio of 0.825 (3): 0.175 (3). The 1,2 and 1,3 bond distances of the disordered components were restrained to be the same within standard uncertainties of 0.02 and 0.04 Å , respectively. The displacement parameters of the pairwise carbon atoms of the disordered components were constrained to be equal. Computer programs: CrystalClear (Rigaku, 2011), CrystalStructure (Rigaku, 2014), SIR2004 (Burla et al., 2005) , SHELXL2014 (Sheldrick, 2015) , ORTEP-3 for Windows (Farrugia, 2012) and Mercury (Macrae et al., 2008) .
data-1
IUCrData ( Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
data reports data-2
IUCrData (2017). 2, x162065
Refinement. Refinement was performed using all reflections. The weighted R-factor (wR) and goodness of fit (S) are based on F 2 . R-factor (gt) are based on F. The threshold expression of F 2 > 2.0 sigma (F 2 ) is used only for calculating Rfactor (gt). 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

